Attorney Docket No. 291 9581 58US 
Client Ref No. P01-0028 

Amendments to the Claims : 

Following is a complete listing of the claims pending in the application, as 
amended: 

Please cancel claims 52-53 and 87-90 without prejudice. 

1. (Currently Amended) Aft— A reactor apparatus for electrochemical 
processing of microelectronic workpieces, comprising: 

a reaction vessel compr i s i ng - 

an out e r conta i n e r h a v i ng an out e r wa ll; 

a first outlet configured to introduce a primary flow into the reaction 
vessel out e r conta i n e r ; 

at least one second outlet configured to introduce a secondary flow into 
the reaction vessel out e r conta i n e r separate from the primary flow; 

a dielectric field shaping unit in the reaction vessel out e r conta i n e r coup le d 
to th e s e cond out le t to receive the secondary flow from the second 
outlet , the field shaping unit being configured to contain the 
secondary flow separate from the primary flow through at least a 
portion of the reaction vessel out e r contain e r , and the field shaping 
unit having at least one electrode compartment through which the 
secondary flow can pass while the secondary flow is separate from 
the primary flow; and 

an electrode in the electrode compartment. 

2. (Original) The apparatus of claim 1, further comprising a primary flow 
guide including: 

a first baffle having a plurality of first apertures through which at least the primary 
flow can pass; and 

a second baffle downstream from the first baffle, the second baffle having a 
plurality of second apertures through which the primary flow can pass after 
passing through the first apertures. 
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3. (Original) The apparatus of claim 1, further comprising a primary flow 
guide including: 

an annular outer baffle centered on a common axis, the outer baffle having a 

plurality of first apertures; and 
an annular inner baffle positioned concentrically inside the outer baffle, the inner 

baffle having a plurality of second apertures, wherein the primary flow 

passes through the first apertures of the outer baffle and then through the 

second apertures of the inner baffle. 

4. (Original) The apparatus of claim 1, further comprising a primary flow 
guide including: 

an annular outer baffle centered on a common axis, the outer baffle having a 
plurality of generally vertical slots; and 

an annular inner baffle positioned concentrically inside the outer baffle, the inner 
baffle having an inverted frusto-conical shaped wall with a plurality of 
annularly extending radial slots that slant upward relative to the common 
axis, wherein the primary flow passes through the vertical slots of the 
outer baffle and then through the annular slots of the inner baffle to project 
radially inward and upward relative to the common axis along a plurality of 
diametrically opposed vectors. 

5. (Currently Amended) The apparatus of claim 1 wherein the field shaping 
unit comprises a dielectric wall disposed within the— an outer wall of the out e r 
contain e r reaction vessel and the electrode compartment is between the dielectric wall 
and the outer wall, wherein the secondary flow passes through the electrode 
compartment on one side of the dielectric wall and the primary flow passes on another 
side of the dielectric wall. 

6. (Currently Amended) The apparatus of claim 1 wherein the field shaping 
unit comprises an annular wall in the out e r conta i n e r reaction vessel , the annular wall 
being spaced radially inward of tfre-an outer wall to define a center opening centered on 
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a common axis and the electrode compartment being between the annular wall and the 
outer wall such that the primary flow passes through the center opening and the 
secondary flow passes through the electrode compartment. 

7. (Currently Amended) The apparatus of claim 1 wherein: 

the field shaping unit comprises a first annular wail centered on a common axis in 
the out e r cont a in e r reaction vessel , the first annular wall being spaced 
radially inward of tfre-an outer wall, and a second annular wall in the out e r 
conta i n e r reaction vessel concentric with first annular wall and between the 
first annular wall and the outer wall, wherein an inner surface of the 
second annular wall defines an outer side of a first electrode compartment 
and an outer surface of the second annular wall defines an inner side of a 
second electrode compartment; and 

the apparatus further comprises a first annular electrode in the first electrode 
compartment and a second annular electrode in the second electrode 
compartment. 

8. (Currently Amended) The apparatus of claim 1 wherein: 
the field shaping unit comprises - 

a first annular wall in the out e r conta i n e r reaction vessel centered on a 
common axis, the first annular wall being spaced radially inward of 
tbe-an outer wall of the reaction vessel , 

a second annular wall in the out e r conta i n e r reaction vessel concentric with 
first annular wall and between the first annular wall and the outer 
wall, wherein an inner surface of the second annular wall defines 
an outer side of a first electrode compartment and an outer surface 
of the second annular wall defines an inner side of a second 
electrode compartment, and 

a virtual electrode unit having a first partition and a second partition, the 
first partition having a first lateral section coupled to the first and 
second annular walls and a first annular lip projecting from the first 
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lateral section to define an interior flow path for the primary flow, 
and a second partition having a second lateral section above the 
first lateral section and a second annular lip projecting from the 
second lateral section, the second annular lip surrounding the first 
annular lip to define an annular opening therebetween; and 
the apparatus further comprises a first annular electrode in the first electrode 

compartment and a second annular electrode in the second electrode 

compartment. 

9. (Currently Amended) The apparatus of claim 1, further comprising a 
distributor coupled to the out e r conta i n e r reaction vessel , the distributor having a central 
outlet defining the first outlet and a plurality of outer outlets defining second outlets. 

10. (Original) The apparatus of claim 9 wherein the distributor comprises: 

an inlet for receiving the primary flow and an annular cavity coupled to the inlet, 

the annular cavity defining the central outlet; 
a plenum separate from the inlet for receiving the secondary flow, a plurality of 

upper orifices in an upper part of the plenum, a plurality of lower orifices in 

a lower part of the plenum, and a plurality of channels extending from the 

orifices to corresponding outer outlets. 

1 1 . (Original) The apparatus of claim 9 wherein the distributor comprises: 
an annular body having a plurality of annular steps; 

an inlet extending through the body for receiving the primary flow; 

a plenum separate from the inlet for receiving the secondary flow, a plurality of 

upper orifices in an upper part of the plenum, and a plurality of lower 

orifices in a lower part of the plenum; and 
a plurality of channels extending from the orifices to corresponding outer outlets 

at the steps of the annular body. 
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12. (Original) The apparatus of claim 1, further comprising an interface 
member carried by the field shaping unit downstream from the electrode, the interface 
member being in fluid communication with the second flow in the electrode 
compartment, and the interface member being configured to prevent selected matter of 
the secondary flow from passing to the primary flow and/or to prevent selected matter of 
the primary flow from passing to the secondary flow. 

13. (Original) The apparatus of claim 12 wherein the interface member 
comprises a filter capable of removing particles from the secondary flow and/or the 
primary flow. 

14. (Original) The apparatus of claim 12 wherein the interface member 
comprises an ion-membrane configured to allow selected ions to pass between the 
secondary flow and the primary flow. 

15. (Original) The apparatus of claim 12 wherein the interface member 
comprises an ion-membrane configured to allow selected ions to pass between the 
secondary flow and the primary flow, and wherein the ion-membrane is at least 
substantially impermeable to fluids of the second flow and the primary flow. 

16. (Original) The apparatus of claim .12 wherein the interface member 
comprises an ion-membrane configured to allow selected ions to pass between the 
secondary flow and the primary flow, and wherein the ion-membrane is at least 
substantially permeable to fluids of the second flow and/or the primary flow. 

17. (Original) The apparatus of claim 1 further defining a processing tool 
including the reaction vessel, the apparatus further comprising: 

a cabinet having an interior enclosure; 

an electrochemical processing station in the enclosure, the processing station 
having - 



[291 95-81 58-USOOOO/SL050340. 1 61 ] 



-6- 



Attorney Docket No, 291958158US 
Client Ref No. P01-0028 

a head assembly including a workpiece support for holding a workpiece, 
and 

a processing chamber having a housing, wherein the reaction vessel is in 
the housing; and 

a transfer device in the enclosure, the transfer device having an end-effector for 
handling microelectronic workpieces in the cabinet. 

18. (Original) The apparatus of claim 17 wherein the reaction vessel further 
comprises a primary flow guide including: 

a first baffle having a plurality of first apertures through which at least the primary 
flow can pass; and 

a second baffle downstream from the baffle, the second baffle having a plurality 
of second apertures through which the primary flow can pass after passing 
through the first apertures. 

19. (Currently Amended) The apparatus of claim 17 wherein the field shaping 
unit of the reaction vessel comprises a dielectric wall disposed within the out e r wa l l of 
th e conta i n e r reaction vessel and the electrode compartment is between the dielectric 
wall and toe-an outer wall of the reaction vessel wherein the secondary flow passes 
through the electrode compartment on one side of the dielectric wall and the primary 
flow passes on another side of the dielectric wall. 

20. (Currently Amended) The apparatus of claim 17 wherein the reaction 
vessel further comprises a distributor coupled to the out o r conta i n e r reaction vessel , the 
distributor having a central outlet defining the first outlet and a plurality of outer outlets 
defining second outlets. 

21. (Original) The apparatus of claim 17 wherein the reaction vessel further 
comprises an interface member carried by the field shaping unit downstream from the 
electrode, the interface member being configured to prevent selected matter of the 
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secondary flow from passing to the primary flow and/or to prevent selected matter of the 
primary flow from passing to the secondary flow. 

22. (Currently Amended) A reactor r ea ct i on v e ss el for an electrochemical 
processing chamber used to process microelectronic workpieces, comprising: 

a reaction vessel an out e r contain e r having an out e r wa ll; 

a distributor in coup le d to the out e r cont ai n e r reaction vessel , the distributor 
having a first outlet configured to introduce a primary flow into the out e r 
conta i n e r reaction vessel and at least one second outlet configured to 
introduce a secondary flow into the out e r conta i n e r reaction vessel 
separate from the primary flow; 

a dielectric field shaping unit in the out e r contain e r reaction vessel coupled to th e 
d i str i butor to r e c e iv e th e s e condary f l ow , the field shaping unit being 
configured to contain receive the secondary flow from the second outlet 
and contain the secondary flow separate from the primary flow through at 
least a portion of the out e r conta i n e r reaction vessel , and the field shaping 
unit having at least one electrode compartment through which the 
secondary flow can pass while the secondary flow is separate from the 
primary flow; 

an electrode in the electrode compartment; and 

an interface member in the reaction vessel carr ie d by th e f iel d shap i ng un i t 
downstream from the electrode, the interface member being in fluid 
communication with the secondary flow in the electrode compartment, and 
the interface member being configured to prevent selected matter of the 
secondary flow from passing to the primary flow and/or to prevent selected 
matter of the primary flow from passing to the secondary flow. 

23. (Original) The apparatus of claim 22, further comprising a primary flow 
guide including: 

a first baffle having a plurality of first apertures through which at least the primary 
flow can pass; and 
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a second baffle downstream from the first baffle, the second baffle having a 
plurality of second apertures through which the primary flow can pass after 
passing through the first apertures. 

24. (Original) The apparatus of claim 22, further comprising a primary flow 
guide including: 

an annular outer baffle centered on a common axis, the outer baffle having a 

plurality of first apertures; and 
an annular inner baffle positioned concentrically inside the outer baffle, the inner 

baffle having a plurality of second apertures, wherein the primary flow 

passes through the first apertures of the outer baffle and then through the 

second apertures of the inner baffle. 

25. (Currently Amended) The apparatus of claim 22 wherein the field shaping 
unit comprises a dielectric wall disposed within the— an outer wall of the out e r 
conta i n e r reaction vessel and the electrode compartment is between the dielectric wall 
and the outer wall, wherein the secondary flow passes through the electrode 
compartment on one side of the dielectric wall and the primary flow passes on another 
side of the dielectric wall. 

26. (Currently Amended) The apparatus of claim 22 wherein: 

the field shaping unit comprises a first annular wall centered on a common axis in 
the out e r contain e r reaction vessel , the first annular wall being spaced 
radially inward of the-an outer wall of the reaction vessel , and a second 
annular wall in the out e r conta i n e r reaction vessel concentric with first 
annular wall and between the first annular wall and the outer wall, wherein 
an inner surface of the second annular wall defines an outer side of a first 
electrode compartment and an outer surface of the second annular wall 
defines an inner side of a second electrode compartment; and 
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the apparatus further comprises a first annular electrode in the first electrode 
compartment and a second annular electrode in the second electrode 
compartment. 

27. (Currently Amended) The apparatus of claim 22 wherein: 
the field shaping unit comprises - 

a first annular wall in the out e r conta i n e r reaction vessel centered on a 
common axis, the first annular wall being spaced radially inward of 
tfre-an outer wall of the reaction vessel , 

a second annular wall in the out e r conta i n e r reaction vessel concentric with 
first annular wall and between the first annular wall and the outer 
wall, wherein an inner surface of the second annular wall defines 
an outer side of a first electrode compartment and an outer surface 
of the second annular wall defines an inner side of a second 
electrode compartment, and 

a virtual electrode unit having a first partition and a second partition, the 
first partition having a first lateral section coupled to the first and 
second annular walls and a first annular lip projecting from the first 
lateral section to define an interior flow path for the primary flow, 
and a second partition having a second lateral section above the 
first lateral section and a second annular lip projecting from the 
second lateral section, the second annular lip surrounding the first 
annular lip to define an annular opening therebetween; and 
the apparatus further comprises a first annular electrode in the first electrode 

compartment and a second annular electrode in the second electrode 

compartment. 

28. (Original) The apparatus of claim 22 wherein the distributor comprises: 

an inlet for receiving the primary flow, the first outlet being in fluid communication 
with the inlet; and 
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a plenum separate from the inlet for receiving the secondary flow, a plurality of 
upper orifices in an upper part of the plenum, a plurality of lower orifices in 
a lower part of the plenum, and a plurality of channels extending from the 
orifices to a plurality of outer outlets, wherein the outer outlets define 
second outlets. 

29. (Original) The apparatus of claim 22 wherein the distributor comprises: 
an annular body having a plurality of annular steps; 

an inlet extending through the body for receiving the primary flow, the first outlet 

being in fluid communication with the inlet; 
a plenum separate from the inlet for receiving the secondary flow, a plurality of 

upper orifices in an upper part of the plenum, and a plurality of lower 

orifices in a lower part of the plenum; and 
a plurality of channels extending from the orifices to a plurality of outer outlets at 

the steps of the annular body, the outer outlet defining second outlets. 

30. (Original) The apparatus of claim 22 wherein the interface member 
comprises a filter capable of removing particles from the secondary flow before the 
secondary flow joins the primary flow. 

31. (Original) The apparatus of claim 22 wherein the interface member 
comprises an ion-membrane configured to allow selected ions to pass from the 
secondary flow to the primary flow. 

32. (Original) The apparatus of claim 22 wherein the interface member 
comprises an ion-membrane configured to allow selected ions to pass from the 
secondary flow to the primary flow, and wherein the ion-membrane is at least 
substantially impermeable to fluid of the second flow. 

33. (Original) The apparatus of claim 22 wherein the interface member 
comprises an ion-membrane configured to allow selected ions to pass from the 
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secondary flow to the primary flow, and wherein the ion-membrane is at least 
substantially permeable to fluid of the second flow. 

34. (Currently Amended) A reactor r e act i on v e ss el for an electrochemical 
processing chamber used to process microelectronic workpieces, comprising: 
reaction vessel an out e r conta i n e r h a v i ng an out e r wall ; 

a distributor in coup le d to the out e r cont a in e r reaction vessel , the distributor 
having a first outlet configured to introduce a primary flow into the out e r 
cont ai n e r reaction vessel and at least one second outlet configured to 
introduce a secondary flow into the out e r conta i n e r reaction vessel 
separate from the primary flow; 

a primary flow guide in the out e r conta i n e r reaction vessel and configured coup le d 
to th e d i str i butor to receive the primary flow from the first outlet and direct 
it to a workpiece processing site; 

a dielectric field shaping unit in the out e r contain e r reaction vessel coup le d to th e 
d i stributor to r e c ei v e th e s e condary flow from th e s e cond out le t, th e fi el d 



second outlet and contain the secondary flow separate from the primary 
flow through at least a portion of the out e r conta i n e r reaction vessel and 
the field shaping unit having at least one electrode compartment through 
which the secondary flow can pass while the secondary flow is separate 
from the primary flow; 
an electrode in the electrode compartment; and 

an interface member carried by the field shaping unit downstream from the 
electrode, the interface member being in fluid communication with the 
secondary flow in the electrode compartment, and the interface member 
being configured to prevent selected matter of the secondary flow from 
passing to the primary flow. 




-configured to receive the secondary flow from the 
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35. (Original) The apparatus of claim 34 wherein the primary flow guide 
comprises: 

a first baffle having a plurality of first apertures through which at least the primary 
flow can pass; and 

a second baffle downstream from the first baffle, the second baffle having a 
plurality of second apertures through which the primary flow can pass after 
passing through the first apertures. 

36. (Original) The apparatus of claim 34 wherein the primary flow guide 
comprises: 

an annular outer baffle centered on a common axis, the outer baffle having a 

plurality of first apertures; and 
an annular inner baffle positioned concentrically inside the outer baffle, the inner 

baffle having a plurality of second apertures, wherein the primary flow 

passes through the first apertures of the outer baffle and then through the 

second apertures of the inner baffle. 

37. (Original) The apparatus of claim 34 wherein the primary flow guide 
comprises: 

an annular outer baffle centered on a common axis, the outer baffle having a 
plurality of generally vertical slots; and 

an annular inner baffle positioned concentrically inside the outer baffle, the inner 
baffle having an inverted frusto-conical shaped wall with a plurality of 
annularly extending radial slots that slant upward relative to the common 
axis, wherein the primary flow passes through the vertical slots of the 
outer baffle and then through the annular slots of the inner baffle to project 
radially inward and upward relative to the common axis along a plurality of 
diametrically opposed vectors. 

38. (Currently Amended) The apparatus of claim 34 wherein the field shaping 
unit comprises a dielectric wall disposed within the— an outer wall of the out e r 
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conta i n e r reaction vessel and the electrode compartment is between the dielectric wall 
and the outer wall, wherein the secondary flow passes through the electrode 
compartment on one side of the dielectric wall and the primary flow passes on another 
side of the dielectric wall. 

39. (Currently Amended) The apparatus of claim 34 wherein: 

the field shaping unit comprises a first annular wall centered on a common axis in 
the out e r conta i n e r reaction vessel , the first annular wall being spaced 
radially inward of tfre-an outer wall of the reaction vessel , and a second 
annular wall in the out e r cont ai n e r reaction vessel concentric with first 
annular wall and between the first annular wall and the outer wall, wherein 
an inner surface of the second annular wall defines an outer side of a first 
electrode compartment and an outer surface of the second annular wall 
defines an inner side of a second electrode compartment; and 

the apparatus further comprises a first annular electrode in the first electrode 
compartment and a second annular electrode in the second electrode 
compartment. 

40. (Currently Amended) The apparatus of claim 34 wherein: 
the field shaping unit comprises - 

a first annular wall in the out e r conta i n e r reaction vessel centered on a 
common axis, the first annular wall being spaced radially inward of 
foe-an outer wall of the reaction vessel , 

a second annular wall in the out e r cont a in e r reaction vessel concentric with 
first annular wall and between the first annular wall and the outer 
wall, wherein an inner surface of the second annular wall defines 
an outer side of a first electrode compartment and an outer surface 
of the second annular wall defines an inner side of . a second 
electrode compartment, and 

a virtual electrode unit having a first partition and a second partition, the 
first partition having a first lateral section coupled to the first and 
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second annular walls and a first annular lip projecting from the first 
lateral section to define an interior flow path for the primary flow, 
and a second partition having a second lateral section above the 
first lateral section and a second annular lip projecting from the 
second lateral section, the second annular lip surrounding the first 
annular lip to define an annular opening therebetween; and 
the apparatus further comprises a first annular electrode in the first electrode 

compartment and a second annular electrode in the second electrode 

compartment. 

41 . (Original) The apparatus of claim 34 wherein the distributor comprises: 
an inlet for receiving the primary flow and an annular cavity coupled to the inlet, 

the annular cavity defining the first outlet; 
a plenum separate from the inlet for receiving the secondary flow, a plurality of 
upper orifices in an upper part of the plenum, a plurality of lower orifices in 
a lower part of the plenum, and a plurality of channels extending from the 
orifices to a plurality of outer outlets, wherein the outer outlets define 
second outlets. 



42. (Original) The apparatus of claim 34 wherein the distributor comprises: 
an annular body having a plurality of annular steps; 

an inlet extending through the body for receiving the primary flow; 
a plenum separate from the inlet for receiving the secondary flow, a plurality of 

upper orifices in an upper part of the plenum, and a plurality of lower 

orifices in a lower part of the plenum; and 
a plurality of channels extending from the orifices to a plurality of outer outlets at 

the steps of the annular body. 

43. (Original) The apparatus of claim 34 wherein the interface member 
comprises a filter capable of removing particles from the secondary flow before the 
secondary flow joins the primary flow. 
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44. (Original) The apparatus of claim 34 wherein the interface member 
comprises an ion-membrane configured to allow selected ions to pass from the 
secondary flow to the primary flow. 

45. (Original) The apparatus of claim 34 wherein the interface member 
comprises an ion-membrane configured to allow selected ions to pass from the 
secondary flow to the primary flow, and wherein the ion-membrane is at least 
substantially impermeable to fluid of the second flow. 

46. (Original) The apparatus of claim 34 wherein the interface member 
comprises an ion-membrane configured to allow selected ions to pass from the 
secondary flow to the primary flow, and wherein the ion-membrane is at least 
substantially permeable to fluid of the second flow. 

47. (Currently Amended) A reactor r e action v e ss el for an electrochemical 
processing chamber used to process microelectronic workpieces, comprising: 

reaction vessel an out e r conta i n e r hav i ng an out e r wa ll; 

a first fluid conduit irL carri e d by the out e r conta i n e r reaction vessel , the first fluid 
conduit having a first inlet and a primary flow channel coupled to the first 
inlet, the primary flow channel being in the out e r conta i n e r reaction vessel 
and configured to direct a primary fluid flow toward a workpiece 
processing site; 

a second fluid conduit in carr ie d by the out e r contain e r reaction vessel the 
second fluid conduit having a dielectric field shaping unit including at least 
one electrode compartment, the second fluid conduit containing a 
secondary fluid flow separate from the primary fluid flow through at least a 
portion of the out e r conta i n e r reaction vessel ; 

at least one interface member carried by the field shaping unit and configured to 
prevent selected matter of the secondary fluid flow from passing to the 
primary fluid flow; and 
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at least one electrode in the at least one electrode compartment upstream from 
the interface member. 

48. (Currently Amended) A reaction vessel for an electrochemical processing 
chamber used to process microelectronic workpieces, comprising: 

a container having an upper portion with a workpiece processing zone outer wall: 

a plurality of compartments in the lower portion of the container including at least 
a first electrode compartment and a second electrode compartment 
separate from the first electrode compartment through at least a portion of 
the container, the electrode compartments being configured to contain an 
electrochemical processing solution; 

a plurality of separate electrodes including at least a first electrode in the first 
electrode compartment and a second electrode in the second electrode 
compartment; af*d- 

at least a first ion-membrane int e rfac e m o mb o r at th e first e l o ctrnri n rnmpnrtm n nt 
between the first electrode and a workp i ec e s i t e at which a workp ie c e can 
b e proc o sc o d the workpiece processing zone , the first ion-membrane 
i nt e rfac e m o mb o r being configured to allow selected ions pr e v e nt s olo ct o d 
matt e r to pass across the first ion-membrane i nt e rfac e m o mb o r ^and 

a fluid flow system configured to direct a first fluid flow through the first and 
second electrode compartments and to direct a second fluid flow through 
the upper portion of the container, wherein the ion-membrane separates 
the first fluid flow from the second fluid flow . 

49. (Currently Amended) The reaction vessel of claim 48, further comprising 
a second ion-membrane i nt e rfac e m o mb o r at the second electrode compartment 
between the second electrode and the workpiece site, and wherein the second ion- 
membrane i nt e rf a c e m e mb o r is configured to allow the selected ions pr e v e nt s olo ct o d 
matt e r to pass across the second ion-membrane int e rfac e m e mb e r . 
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50. (Original) The reaction vessel of claim 48, further comprising: 

a first annular wall inside the container and a second annular wall inside the 
container, the second annular wall being between the first annular wall 
and the outer wall, and wherein a first annular space between the first 
annular wall and the second annular wall defines the first electrode 
compartment and a second annular space outside of the second annular 
wall defines the second electrode compartment; and 

wherein the first electrode is a first annular electrode in the first electrode 
compartment, and the second electrode is a second annular electrode in 
the second electrode compartment. 

51 . (Currently Amended) The reaction vessel of claim 48, wherein: 

the reaction vessel further comprises a first annular wall inside the container and 
a second annular wall inside the container, the second annular wall being 
between the first annular wall and the outer wall, and wherein a first 
annular space between the first annular wall and the second annular wall 
defines the first electrode compartment and a second annular space 
outside of the second annular wall defines the second electrode 
compartment; and 

the first electrode is a first annular electrode in the first electrode compartment, 
and the second electrode is a second annular electrode in the second 
electrode compartmenti-af*4 

th e v e ss el al so furth e r compr i s e s a s e cond int e rfac e m e mb e r at th e s e cond 
olo ctrod o compartm e nt b e tw ee n th e s e cond ele ctrod e and th e workp ie c e 
s i t o , a nd wh o r oi n th o s e cond int e rfac e memb e r is conf i gur e d to pr e v e nt 
s ele ct e d matt e r to pass across th e s e cond i nt e rfac e m e mb e r . 

52-53. (Cancelled) 

54. (Currently Amended) The reaction vessel of claim 48 54-wherein the first 
and s e cond i nt e rf a c e m e mb e rs compr i s e ion-membranes is_ conf i gur e d to all ow s e l e ct e d 
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i ons to pass across th e m e mbrane, and wh e r ei n th e f i rst and s e cond i on m e mbran e s 
afe-impermeable to fluids in the processing solution. 

55. (Currently Amended) The reaction vessel of claim 48 54-wherein the first 
and s e cond i nt e rfac e m e mb e rs compr i s e ion-membranes is_ conf i gur e d to all ow s e l e ct e d 
i ons to pass across th e m e mbran e , and wh e r ei n th e f i rst a nd s e cond i on m e mbran e s 
afe-permeable to fluids in the processing solution. 

56. (Currently Amended) The reaction vessel of claim 48, further comprising: 
a dielectric field shaping unit in the out e r conta i n e r reaction vessel configured to 

receive the processing solution, the field shaping unit having first and 
second walls configured to define the first and second electrode 
compartments, and the first wall having an opening^af^ 
a s e cond i nt e rfac e m e mb e r at th e s e cond ele ctrod e comp a rtm e nt b e tw ee n th e 
s o cond e l e ctrod e and th e workp ie c e s i t e , wh e r ei n th e s e cond i nt e rfac e 
m e mb e r i s conf i gur e d to pr e v e nt s ele ct e d matt e r to pass across th e 
s e cond i nt e rfac e m e mb e r, a nd wh e r ei n th e f i rst i nt e rfac e m e mb e r i s 
c a rr ie d by th e f i rst wal l ov e r th e op e n i ng i n th e f i rst wa ll and th e s e cond 
i nt e rfac e m e mb e r i s c a rr ie d by th e f iel d shap i ng un i t to contact proc e ss i ng 
so l ut i on conta i ned b e tw ee n th e f i rst and s e cond w all s . 

57. (Original) An apparatus for electrochemically processing a microelectronic 
workpiece, comprising: 

a processing station comprising - 

a head assembly having a contact assembly configured to hold a 

microelectronic workpiece in a processing position and a plurality of 

contacts configured to contact a portion of the workpiece in the 

processing position; and 
a processing chamber having a hous i ng conf i gur e d to r e c e iv e th e contact 

ass e mb l y a nd a reaction vessel in th e hous i ng, wh e r ei n th e 

r e act i on v e ss el compr i s e s 
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a n out e r conta i n e r h a ving an out e r w all; 

a first outlet configured to introduce a primary flow into the eutef 
conta i n e r reaction vessel ; 

at least one second outlet configured to introduce a secondary flow into 
the out o r contain o r reaction vessel separate from the primary flow; 

a dielectric field shaping unit in the out e r conta i n e r reaction vessel coupled 
to the second outlet to receive the secondary flow, the field shaping 
unit being configured to contain the secondary flow separate from 
the primary flow through at least a portion of the outer 
conta i n e r reaction vessel , and the field shaping unit having at least 
one electrode compartment through which the secondary flow can 
pass while the secondary flow is separate from the primary flow; 
and 

an electrode in the electrode compartment. 

58. (Original) The apparatus of claim 57, further comprising a primary flow 
guide including: 

a first baffle having a plurality of first apertures through which at least the primary 
flow can pass; and 

a second baffle downstream from the first baffle, the second baffle having a 
plurality of second apertures through which the primary flow can pass after 
passing through the first apertures. 

59. (Original) The apparatus of claim 57, further comprising a primary flow 
guide including: 

an annular outer baffle centered on a common axis, the outer baffle having a 

plurality of first apertures; and 
an annular inner baffle positioned concentrically inside the outer baffle, the inner 

baffle having a plurality of second apertures, wherein the primary flow 

passes through the first apertures of the outer baffle and then through the 

second apertures of the inner baffle. 
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60. (Currently Amended) The apparatus of claim 57 wherein the field shaping 
unit comprises a dielectric wall disposed within the— an outer wall of the out e r 
conta i n e r reaction vessel and the electrode compartment is between the dielectric wall 
and the outer wall, wherein the secondary flow passes through the electrode 
compartment on one side of the dielectric wall and the primary flow passes on another 
side of the dielectric wall. 

61 . (Currently Amended) The apparatus of claim 57 wherein the field shaping 
unit comprises an annular wall in the out e r conta i n e r reaction vessel , the annular wall 
being spaced radially inward of tbe-an outer wall of the reaction vessel to define a 
center opening centered on a common axis and the electrode compartment being 
between the annular wall and the outer wall such that the primary flow passes through 
the center opening and the secondary flow passes through the electrode compartment. 

62. (Currently Amended) The apparatus of claim 57 wherein: 

the field shaping unit comprises a first annular wall centered on a common axis in 
the out o r cont a in e r reaction vessel , the first annular wall being spaced 
radially inward of tfre-an outer wall of the reaction vessel and a second 
annular wall in the out e r contain e r reaction vessel concentric with first 
annular wall and between the first annular wall and the outer wall, wherein 
an inner surface of the second annular wall defines an outer side of a first 
electrode compartment and an outer surface of the second annular wall 
defines an inner side of a second electrode compartment; and 

the apparatus further comprises a first annular electrode in the first electrode 
compartment and a second annular electrode in the second electrode 
compartment. 

63. (Currently Amended) The apparatus of claim 57, further comprising a 
distributor coupled to the out o r conta i n e r reaction vessel , the distributor having a central 
outlet defining the first outlet and a plurality of outer outlets defining second outlets. 



[291 95-81 58-USOOOO/SL050340. 161] 



-21- 



Attorney Docket No. 291 9581 58US 
Client Ref No. P01-0028 

64. (Original) The apparatus of claim 63 wherein the distributor comprises: 

an inlet for receiving the primary flow and an annular cavity coupled to the inlet, 
the annular cavity defining the central outlet; 

a plenum separate from the inlet for receiving the secondary flow, a plurality of 
upper orifices in an upper part of the plenum, a plurality of lower orifices in 
a lower part of the plenum, and a plurality of channels extending from the 
orifices to a plurality of outer outlets, wherein the outer outlets define the 
second outlets. 

65. (Original) The apparatus of claim 57, further comprising an interface 
member carried by the field shaping unit downstream from the electrode, the interface 
member being in fluid communication with the second flow in the electrode 
compartment, and the interface member being configured to prevent selected matter of 
the secondary flow from passing to the primary flow. 

66. (Original) The apparatus of claim 65 wherein the interface member 
comprises a filter capable of removing particles from the secondary flow before the 
secondary flow joins the primary flow. 

67. (Original) The apparatus of claim 65 wherein the interface member 
comprises an ion-membrane configured to allow selected ions to pass from the 
secondary flow to the primary flow. 

68. (Original) The apparatus of claim 65 wherein the interface member 
comprises an ion-membrane configured to allow selected ions to ,pass from the 
secondary flow to the primary flow, and wherein the ion-membrane is at least 
substantially impermeable to fluid of the second flow. 

69. (Original) The apparatus of claim 65 wherein the interface member 
comprises an ion-membrane configured to allow selected ions to pass from the 
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secondary flow to the primary flow, and wherein the ion-membrane is at least 
substantially permeable to fluid of the second flow. 

70. (Original) The apparatus of claim 57 further defining a processing tool 
including the reaction vessel, the apparatus further comprising: 

a cabinet having an interior enclosure; 

a transfer device in the enclosure, the transfer device having an end-effector for 

handling microelectronic workpieces in the cabinet; and 
the processing station being in the interior enclosure. 

71. (Original) The apparatus of claim 70 wherein the reaction vessel further 
comprises a primary flow guide including: 

a first baffle having a plurality of first apertures through which at least the primary 
flow can pass; and 

a second baffle downstream from the baffle, the second baffle having a plurality 
of second apertures through which the primary flow can pass after passing 
through the first apertures. 

72. (Currently Amended) The apparatus of claim 70 wherein the field shaping 
unit of the reaction vessel comprises a dielectric wall disposed within tfre-an outer wall 
of the contain e r reaction vessel and the electrode compartment is between the dielectric 
wall and the outer wall, wherein the secondary flow passes through the electrode 
compartment on one side of the dielectric wall and the primary flow passes on another 
side of the dielectric wall. 

73. (Currently Amended) The apparatus of claim 70 wherein the reaction 
vessel further comprises a distributor coupled to the out o r conta i n e r reaction vessel , the 
distributor having a central outlet defining the first outlet and a plurality of outer outlets 
defining second outlets. 
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74. (Original) The apparatus of claim 70 wherein the reaction vessel further 
comprises an interface member carried by the field shaping unit downstream from the 
electrode, the interface member being configured to prevent selected matter of the 
secondary flow from passing to the primary flow and/or to prevent selected matter of the 
primary flow from passing to the secondary flow. 

75. (Currently Amended) A processing station for electrochemically 
processing a microelectronic workpiece, comprising: 

a head assembly having a contact assembly configured to hold a microelectronic 
workpiece in a processing position and a plurality of contacts configured to 
contact a portion of the workpiece in the processing position; and 

a processing chamber having a hous i ng conf i gur e d to r e c ei v e th e cont a ct 
ass e mb l y a nd a reaction vessel i n th e hous i ng, wh e r ei n th e r e action 
v e ss el compr i s e s - 

an out e r conta i n e r hav i ng an out e r wa ll; 

a distributor coupled to the out e r conta i n e r reaction vessel , the distributor having 
a first outlet configured to introduce a primary flow into the out e r 
conta i n e r reaction vessel and at least one second outlet configured to 
introduce a secondary flow into the out e r conta i n e r reaction vessel 
separate from the primary flow; 

a dielectric field shaping unit in the out e r conta i n e r reaction vessel coupled to the 
distributor to receive the secondary flow, the field shaping unit being 
configured to contain the secondary flow separate from the primary flow 
through at least a portion of the out e r contain e r reaction vessel , and the 
field shaping unit having at least one electrode compartment through 
which the secondary flow can pass while the secondary flow is separate 
from the primary flow; 

an electrode in the electrode compartment; and 

an interface member carried by the field shaping unit downstream from the 
electrode, the interface member being in fluid communication with the 
secondary flow in the electrode compartment, and the interface member 
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being configured to prevent selected matter of the secondary flow from 
passing to the primary flow. 

76. (Original) The apparatus of claim 75, further comprising a primary flow 
guide having: 

an annular outer baffle centered on a common axis, the outer baffle having a 

plurality of first apertures; and 
an annular inner baffle positioned concentrically inside the outer baffle, the inner 

baffle having a plurality of second apertures, wherein the primary flow 

passes through the first apertures of the outer baffle and then through the 

second apertures of the inner baffle. 

77. (Original) The apparatus of claim 75, further comprising a primary flow 
guide including: 

an annular outer baffle centered on a common axis, the outer baffle having a 
plurality of generally vertical slots; and 

an annular inner baffle positioned concentrically inside the outer baffle, the inner 
baffle having an inverted frusto-conical shaped wall with a plurality of 
annularly extending radial slots that slant upward relative to the common 
axis, wherein the primary flow passes through the vertical slots of the 
outer baffle and then through the annular slots of the inner baffle to project 
radially inward and upward relative to the common axis along a plurality of 
diametrically opposed vectors. 

78. (Currently Amended) The apparatus of claim 75 wherein the field shaping 
unit comprises a dielectric wall disposed within foe— an outer wall of the out e r 
conta i n e r reaction vessel and the electrode compartment is between the dielectric wall 
and the outer wall, wherein the secondary flow passes through the electrode 
compartment on one side of the dielectric wall and the primary flow passes on another 
side of the dielectric wall. 
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79. (Currently Amended) The apparatus of claim 75 wherein: 

the field shaping unit comprises a first annular wall centered on a common axis in 
the out e r cont ai n e r reaction vessel , the first annular wall being spaced 
radially inward of tfre-an outer wall of the reaction vessel , and a second 
annular wall in the out e r conta i n e r reaction vessel concentric with first 
annular wall and between the first annular wall and the outer wall, wherein 
an inner surface of the second annular wall defines an outer side of a first 
electrode compartment and an outer surface of the second annular wall 
defines an inner side of a second electrode compartment; and 

the apparatus further comprises a first annular electrode in the first electrode 
compartment and a second annular electrode in the second electrode 
compartment. 

80. (Original) The apparatus of claim 75 wherein the distributor comprises: 

an inlet for receiving the primary flow and an annular cavity coupled to the inlet, 
the annular cavity defining the first outlet; 

a plenum separate from the inlet for receiving the secondary flow, a plurality of 
upper orifices in an upper part of the plenum, a plurality of lower orifices in 
a lower part of the plenum, and a plurality of channels extending from the 
orifices to a plurality of outer outlets, wherein the outer outlets define 
second outlets. 

81. (Original) The apparatus of claim 75 wherein the interface member 
comprises a filter capable of removing particles from of the secondary flow before the 
secondary flow joins the primary flow. 

82. (Original) The apparatus of claim 75 wherein the interface member 
comprises an ion-membrane configured to allow selected ions to pass from the 
secondary flow to the primary flow. 
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83. (Original) The apparatus of claim 75 wherein the interface member 
comprises an ion-membrane configured to allow selected ions to pass from the 
secondary flow to the primary flow, and wherein the ion-membrane is at least 
substantially impermeable to fluid of the second flow. 

84. (Original) The apparatus of claim 75 wherein the interface member 
comprises an ion-membrane configured to allow selected ions to pass from the 
secondary flow to the primary flow, and wherein the ion-membrane is at least 
substantially permeable to fluid of the second flow. 

85. (Currently Amended) A processing station for electrochemically 
processing a microelectronic workpiece, comprising: 

a head assembly having a contact assembly configured to hold a microelectronic 
workpiece in a processing position and a plurality of contacts configured to 
contact a portion of the workpiece in the processing position; aft£ 

a processing chamber having a hous i ng configur e d to r e c ei v e th e contact 
a ss e mb l y and a reaction vessel i n th e hous i ng, wh e re i n th e r e act i on 
v o ss el compr i s e s 

an out e r contain e r hav i ng an out e r wa ll; 

a distributor coupled to the out o r contain e r reaction vessel , the distributor having 
a first outlet configured to introduce a primary flow into the otrtef 
conta i n e r reaction vessel and at least one second outlet configured to 
introduce a secondary flow into the out e r conta i n e r reaction vessel 
separate from the primary flow; 

a primary flow guide in the out e r conta i n e r reaction vessel coupled to the 
distributor to receive the primary flow and direct it to a workpiece 
processing site; 

a dielectric field shaping unit in the out e r conta i n e r reaction vessel coupled to the 
distributor to receive the secondary flow, the field shaping unit being 
configured to contain the secondary flow separate from the primary flow 
through at least a portion of the out e r conta i n e r reaction vessel , and the 
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field shaping unit having at least one electrode compartment through 
which the secondary flow can pass while the secondary flow is separate 
from the primary flow; 
an electrode in the electrode compartment; and 

an interface member carried by the field shaping unit downstream from the 
electrode, the interface member being in fluid communication with the 
secondary flow in the electrode compartment, and the interface member 
being configured to prevent selected matter of the secondary flow from 
passing to the primary flow. 

86. (Currently Amended) A processing station for electrochemically 
processing a microelectronic workpiece, comprising: 

a head assembly having a contact assembly configured to hold a microelectronic 

workpiece in a processing position and a plurality of contacts configured to 

contact a portion of the workpiece in the processing position; af*4 
a processing chamber having a housing configur e d to r e c e iv e th e contact 

ass e mb l y and a reaction vessel i n th e housing, wh e r ei n th e r e act i on 

v e ss e l compr i s e s - 
an out e r conta i n e r hav i ng an out e r wa ll; 

a first fluid conduit carried by the out e r conta i n e r reaction vessel , the first fluid 
conduit having a first inlet and a primary flow channel coupled to the first 
inlet, the primary flow channel being in the out e r conta i n e r reaction vessel 
and configured to direct a primary fluid flow toward a workpiece 
processing site; 

a second fluid conduit carried by the out e r conta i n e r reaction vessel , the second 
fluid conduit having a dielectric field shaping unit including at least one 
electrode compartment, the second fluid conduit containing a secondary 
fluid flow separate from the primary fluid flow through at least a portion of 
the out o r conta i n e r reaction vessel ; 
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at least one interface member carried by the field shaping unit configured to 
prevent selected matter of the secondary fluid flow from passing to the 
primary fluid flow; and 

at least one electrode in the at least one electrode compartment upstream from 
the interface member. 

87-90. (Cancelled) 
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